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PRELIMINARY AMENDMENT 

Hon* Commissioner of Patents & Trademarks 
United States Patent & Trademark Office 
Washington, D.C. 20231 

Dear Sir: 

In the above-identified application for United States patent, 
please amend as follows. 



IN THE CLAIMS 

Cancel claims 1-8 and amend claims 11-13, 17 and 19-23 as 
follows . 
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11. (Amended) The water- jet cutting system as claimed in 
claim 9, characterized in that the pressure-generating device (1) 
has a linear drive (7), in particular an electromechanically 
operated linear actuator, which applies pressure to a plunger 
element (6) of the supply reservoir (2) . 

12. (Amended) The water- jet cutting system as claimed in 
claim 9, characterized in that the supply reservoir (2), via at 
least one quick-acting lock (8) , if necessary as a thread or as a 
bayonet lock, is connected to the pressure-generating device (1) 
in such a way that it can be released again. 

13. (Amended) The water- jet cutting system as claimed in 
claim 9, characterized in that at least two pressure-generating 
devices (1) having interchangeable supply reservoirs (2) can be 
connected to one cutting-nozzle element (S, Si to S3) , either the 
one or the other pressure-generating device (1) delivering the 
severing medium (4) to the cutting-nozzle element (S, S a to S3) . 

17. (Amended) The cutting-nozzle element as claimed in 
claim 15, characterized in that the shut-off element (14) is 
arranged inside the nozzle body (12) in such a way that it can be 
moved in a translatory and/or rotational manner, in particular in 
a reciprocating manner. 

19. (Amended) The cutting-nozzle element as claimed in 
claim 15, characterized in that a gap or conical annular gap 
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(16), through which the severing medium (4) flows, is formed in 
between cutting-nozzle body (12) and shut-off element (14) . 

20. (Amended) The cutting-nozzle element as claimed in 
claim 15, characterized in that, to draw off severing medium and 
biological substances, the shut-off element (14) is designed like 
a hollow shaft and projects at the end face from the cutting- 
nozzle body (12) . 

21. (Amended) The cutting-nozzle element as claimed in 
claim 15, characterized in that the shut-off element (14) is 
provided with a shaft shoulder (18) which closes the nozzle 
opening (13) and to which pressure is applied axially by means of 
an energy-storing element (19) . 

22. (Amended) The cutting-nozzle element as claimed in 
claim 15, characterized in that an elastic tube element (22) 
adjoins the shut-off element (14) for drawing off and compensates 
for a translatory and/or rotational movement of the shut-off 
element (14) . 

23. (Amended) The cutting-nozzle element as claimed in 
claim 15, characterized in that a rotatable shut-off element (14) 
is inserted into the cutting-nozzle body (12), 
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Claims 1-8 are cancelled and claims 11-13, 17 and 19-23 have been 
amended in order to delete the multiple dependencies in order to 
conform with U.S. practice. An early action on the merits is 
respectfully requested. 

If any fees are required in connection with this case, it is 
respectfully requested that they be charged to Deposit Account No. 02- 
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Version with markings to show changes made to claims 



11. (Amended) The water- jet cutting system as claimed in 
claim 9 [or 10], characterized in that the pressure-generating 
device (1) has a linear drive (7) , in particular an 
electromechanically operated linear actuator, which applies 
pressure to a plunger element (6) of the supply reservoir (2) . 

12. (Amended) The water- jet cutting system as claimed in 
[at least one of claims 9 to 11] claim 9 , characterized in that 
the supply reservoir (2), via at least one quick-acting lock 

(8) , if necessary as a thread or as a bayonet lock, is connected 
to the pressure-generating device (1) in such a way that it can 
be released again. 

13. (Amended) The water- jet cutting system as claimed in 
[at least one of claims 9 to 12] claim 9 , characterized in that 
at least two pressure-generating devices (1) having 
interchangeable supply reservoirs (2) can be connected to one 
cutting-nozzle element (S, Si to S 3 ) , either the one or the other 
pressure-generating device (1) delivering the severing medium 

(4) to the cutting-nozzle element {S, Si to S3) • 



17, (Amended) The cutting-nozzle element as claimed in 
claim 15 [or 16], characterized in that the shut-off element 
(14) is arranged inside the nozzle body (12) in such a way that 
it can be moved in a translatory and/or rotational manner, in 
particular in a reciprocating manner, 

19. (Amended) The cutting-nozzle element as claimed in [at 
least one of claims 15 to 18] claim 15 , characterized in that a 
gap or conical annular gap (16), through which the severing 
medium (4) flows, is formed in between cutting-nozzle body (12) 
and shut-off element (14) . 

20. (Amended) The cutting-nozzle element as claimed in [at 
least one of claims 15 to 19] claim 15 , characterized in that, 
to draw off severing medium and biological substances, the shut- 
off element (14) is designed like a hollow shaft and projects at 
the end face from the cutting-nozzle body (12) „ 

21. (Amended) The cutting-nozzle element as claimed in [at 
least one of claims 15 to 20] claim 15 , characterized in that 
the shut-off element (14) is provided with a shaft shoulder (18) 
which closes the nozzle opening (13) and to which pressure is 
applied axially by means of an energy-storing element (19) . 



22. (Amended) The cutting-nozzle element as claimed in [at 
least one of claims 15 to 21] claim 15 , characterized in that an 
elastic tube element (22) adjoins the shut-off element (14) for 
drawing off and compensates for a translatory and/or rotational 
movement of the shut-off element (14) . 

23. (Amended) The cutting-nozzle element as claimed in [at 
least one of claims 15 to 22] claim 15 , characterized in that a 
rotatable shut-off element (14) is inserted into the cutting- 
nozzle body (12) . 
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M^thod^of^everlng or removing a 



biological structure , in part icular bone 



The invention relates to a method of severing or 
removing a biological structure, in particular bone, having a 
water- jet cutting system from which a severing medium under 
high pressure is discharged, and to a cutting-nozzle element 
and a water-jet cutting system. 

Such methods are known on the market and are in use in 
many different forms and designs • In particular in medicine, 
it is known to sever, for example from outside, a bone by 
water- jet cutting. A disadvantage with this is that, in 
conventional water- jet cutting methods, the soft tissue, and 
not only the bone, is destroyed. The vascular system in the 
soft tissue at the bone is important in particular for the 
knitting of the bone or for the regeneration of the callus. 
It is therefore necessary during the water- jet removal or 
severing of biological substances, in particular of bones, to 
carry out the removal or severing of the bone as carefully as 
possible. In conventional water- jet cutting methods, the 
water is applied directly to the exposed bone via a cutting 
nozzle, in the course of which the vascular system in the 
bone is also damaged. 

An arrangement for cutting by means of a liquid jet has 
been disclosed by EP 0 636 345 Al, in which arrangement an 
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additional medium is added to a liquid jet by means of 
vacuum. In this case, pulsing of a liquid jet is produced in 
a handle, the liquid jet being discharged under pressure 
losses via an elongated cannula adjoining the handle. 

The object of the present invention is to provide a 
method and a water-jet cutting system having a cutting-nozzle 
element with which removal and/or severing of biological 
substances, in particular of bones, is possible in a simple 
and careful manner. The ease of manipulation of corresponding 
water- jet cutting systems having cutting-nozzle 
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element with which removal and/or severing of biological 
substances, in particular of bones, is possible in a simple 
and careful manner. The ease of manipulation of corresponding 
water- jet cutting systems having cutting-nozzle elements is 
also to be considerably improved. Furthermore, it is the 
object of the present invention to shorten the operation 
times, in particular during the severing of bones, in which 
case high operation costs are to be reduced as a result. In 
addition, an operation is to carried out with substantially 
greater care and with a quicker recovery for the patient. 

This object is achieved by the severing medium being 
discharged onto the biological structure in a pulsed manner. 

This ensures that, in particular, the soft tissue is 
moved back by a pulsed jet and then the severing medium 
strikes the bone in order to partly remove the bone or to 
sever it. In this case, it may be advantageous to insert a 
corresponding cutting nozzle for severing the bone into the 
marrow cavity of the bone and to provide the bone radially 
with a notch from inside. For example, a radially arranged 
nozzle in a cutting-nozzle element is rotated in the marrow 
cavity of a tubular bone during the discharge of the severing 
medium. In the process, the bone can be severed at least 
partly from inside. It may possibly also be sufficient to cut 
only one notch in the bone, so that it can subsequently be 
severed or pierced in a conventional manner from outside by a 
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small blow. The outer periosteum is not destroyed in the 
process. Subsequent further treatment of the bone, for 
example traction, may then be carried out. 

However, it is important that a pulsed water jet is 
discharged from a nozzle opening of a cutting-nozzle body in 
a quite specific manner via this method, i.e. at a quite 
specific frequency and with a pressure change. This pulsation 
or pulsing is defined as a pressure change of a water jet 
which undergoes either only a slight pressure change or a 
complete pressure change up to the absolute pressure drop. A 
biologically suitable inorganic and/or organic abrasive agent 
can be fed to the severing medium so that the material- 
removal capacity is considerably increased during the water- 
jet cutting. In this way, bones can be severed with 
substantially lower pressures. 

However, it is important that the pulsed discharge of 
the severing medium results in soft, elastic tissue being 
moved back upon impingement of the severing medium, whereas 
the bone tissue is severed or removed when the severing 
medium impinges on said bone tissue. 

Owing to the fact that the severing medium is discharged 
onto the biological structure in a pulsed manner, and working 
pressures which would lead to destruction of the softer 
structures without pulsation are used, and these soft 
biological structures, on account of their higher elasticity 
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compared with the surrounding harder biological structures, 
are subjected to lower mechanical loading within the elastic 
range through suitable selection of the pulsation, the harder 
biological structures are severed due to the fact that the 
elasticity or fracture limit is exceeded. 

If a cutting-nozzle element is inserted into the bone, a 
corresponding element, in particular a tube element or the 
like, is provided in order to draw the discharging medium out 
of the interior of the bone* 

The pulsation is produced in the cutting nozzle 
essentially by varying cross sections in the cutting-nozzle 
element itself. This has the advantage that no inertia 
losses, for example due to long, possibly elastic or 
resilient, tube lines, would weaken a changing pressure 
impulse . 

So that a corresponding pulsation can be produced in the 
individual cutting-nozzle elements, a shut-off element sits 
inside a cutting-nozzle body, this shut-off element 
influencing a medium, flowing along inside or outside the 
latter, by a rotational or translatory reciprocating 
movement,, A change of cross section is effected in the 
process, a pressure change, in particular a pressure drop, is 
effected. The pressure drop may even approach zero. 

However, within the scope of the present invention, it 
is also intended that the pressure changes can take place 



- 5 - 

within small and also large ranges* There are no limits to 
the invention in this respect either. 

In the preferred exemplary embodiment, a cutting-nozzle 
element which has at least one radial cutting-nozzle opening 
is formed. This cutting-nozzle element is inserted into a 
bone, if necessary held in a certain position via end spacers 
(not shown) . By axial rotation of the cutting-nozzle body, 
with simultaneous discharge, a notch is produced in the bone, 
or the bone is even severed. So that the outflowing severing 
medium does not remain in the bone interior space, the 
corresponding shut-off element, which is provided inside the 
cutting-nozzle body, is designed as a hollow shaft and can 
draw the liquid out of the interior space of the bone. So 
that other uses for severing or removing bones are also 
possible, cutting-nozzle elements which have end nozzle 
openings are shown in other exemplary embodiments. These 
nozzle openings can also be opened and closed at a certain 
frequency, which is selectable, so that a pulsed water jet 
can be discharged. 

A corresponding water- jet cutting system is equipped 
with an interchangeable supply reservoir of varying size, in 
which case the supply reservoir can essentially be connected 
to a pressure-generating device in an interchangeable manner. 
The pressure-generating device is preferably of 
electromechanical type and moves a linear drive onto a 
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plunger element. As a result, a pressure which can be 
supplied to the cutting-nozzle element via a connecting line 
is generated in a pressure space. The supply reservoirs are 
preferably of a size which can be selected so as to vary and 
contain the severing medium with, if necessary, abrasive 
agents . 

Only the cutting-nozzle element has to be cleaned after 
the operation. The supply reservoir is merely exchanged and 
can be recycled after use. 

Furthermore, it is advantageous that such a water- jet 
cutting system is exceptionally small and can be produced 
cost-effectively, since any desired supply reservoir can be 
mounted on the pressure-generating device. 

Further advantages, features and details of the 
invention follow from the description below of preferred 
exemplary embodiments and with reference to the drawing, in 
which: 

Figure 1 shows a schematic plan view of a water- jet cutting 
system according to the invention with interchangeable supply 
reservoir; 

Figure 2 shows a schematic partial longitudinal section 
through a cutting-nozzle element according to the invention; 
Figure 3 shows a partial longitudinal section through a 
further exemplary embodiment of a further cutting-nozzle 
element; 
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Figure 4 shows a schematic partial longitudinal section 
through a further exemplary embodiment of the cutting-nozzle 
element . 

According to figure 1, a water- jet cutting system R 
according to the invention for severing or removing a 
biological structure, in particular a human bone, has a 
pressure-generating device 1, adjoining which, preferably in 
an interchangeable manner, is a supply reservoir 2. The 
supply reservoir 2 has a pressure space 3 in which a severing 
medium 4 is introduced. The severing medium 4 is preferably 
sterile and aseptic water, which, if necessary, is enriched 
with abrasive agent 5, The abrasive agents 5 used may be 
inorganic or organic substances, such as, for example, sodium 
chloride, biological amino acids, monosaccharides and 
disaccharides and also sugars and alcohols. These abrasive 
agents 5 may also be supplied via injectors or the like (not 
shown here) . 

The supply reservoir 2 is closed by means of a plunger 
element 6, which can be actuated via a linear drive 7 of the 
pressure-generating device 1. The linear drive 7 is 
preferably an extendable mechanical spindle which can be 
driven in particular as an electromechanically operated 
linear actuator of the pressure-generating device 1. Via 
gearing and things such as drive elements (not shown here), 
the spindle can be extended and can exert a very high 
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pressure on the plunger 6, In this case, the supply reservoir 
2 is supported on the pressure-generating device 1 via a 
quick-acting lock 8. The quick-acting lock 8 may be of the 
most varied type and have a threaded connection, a push-in 
connection, a bayonet lock or the like. There are no limits 
to the invention in this respect. 

However, it is important that, after the severing medium 
A has been completely discharged from the pressure space 3 by 
moving the plunger element 6 in the direction of an outlet 
valve 9, the medium 4 is fed completely to the cutting-nozzle 
element S via a connecting line 10. The severing medium 4 is 
discharged there radially or axially under very high 
pressure . 

The outlet valve 9 is preferably designed as a check 
valve* This check valve is connected to the connecting line 
10 such that it can be released again, in which case 
consideration may also be given to producing a releasable 
connection between outlet valve 9 and pressure-generating 
device 1 . 

The functioning of the present water- jet cutting system 
is as follows: 

For the water- jet cutting, a severing medium under 
pressure, in particular in a pressurized manner is fed to the 
cutting-nozzle element S. To this end, the supply reservoir 2 
is mounted on the pressure-generating device 1. The severing 
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medium 4 is poured in. The supply reservoir 2 is then 
pressurized by being acted upon by the plunger 6 via the 
linear drive 7, so that the severing medium 4 can be fed 
completely to the cutting-nozzle element S via the connecting 
line 10. So that there is no idle time during the operation, 
when a supply reservoir is empty for example, a second 
pressure-generating device 1 having a second supply reservoir 
2 may be provided, this second pressure-generating device 1 
jointly feeding the severing medium 4 to the cutting-nozzle 
element S via a directional control valve 11. While the one 
supply reservoir is being emptied during the operation, the 
other supply reservoir can be exchanged. 

From the present inventive idea, different supply 
reservoirs 2 which have capacities of different size for 
severing agents and which fit, for example, onto a single 
pressure-generating device 1 are also to be designed. 

Shown in figure 2 is a possible cutting-nozzle element 
Si which has a cutting-nozzle body 12 which is designed to be 
hollow in the interior. In the preferred exemplary 
embodiment, at least one nozzle opening 13 is provided 
radially, through which the severing medium 4 flows out under 
very high pressure for the severing, cutting or removal. 

Provided inside the cutting-nozzle body 13 is a shut-off 
element 14 which is axially movable in a reciprocating 
manner, as shown in double arrow direction Y. 
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The shut-off element 14 forms a cone-like annular gap 16 
via a cone 15 of the cutting-nozzle body 12, this cone 15 
having a corresponding profile of the same kind* 

Following the cone 15, the shut-off element 14 is of 
constricted design and forms an annular space 17 relative to 
the cutting-nozzle body 14, the severing medium 4 flowing 
outward out of this annular space 17 through the radial 
nozzle openings 13. A shaft shoulder 18 of the shut-off 
element 14 adjoins the annular space 17 and is connected to 
the cutting-nozzle body 12 on the inside virtually free of 
play. Adjoining the shaft shoulder 18, which also serves to 
center and axially guide the shut-off element 16, is an 
energy-storing element 19, which is supported at the end face 
on the shaft shoulder 18 and is supported on the other side 
at the end face on the cutting-nozzle body 12 on the inside. 
As a result, the shut-off element 14 is permanently deflected 
in an X-direction. The severing medium 4 flows through the 
annular gap 16 and is then discharged from the nozzle 
openings 13 under high pressure via the annular space 17. 

However, it is important in the case of the present 
invention that a pulsating jet is produced from the nozzle 
openings 13 on account of a very small annular gap 16 in the 
region of the cone 15, the severing medium being greatly 
accelerated in this annular gap 16. This produces a vacuum 
which further reduces the annular gap 16 until severing 
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medium 4 no longer flows. As a result, the shut-off element 
14 is moved against the X-direction shown. The energy-storing 
element 19 is thereby loaded and applies pressure to the 
shut-off element 14. The latter yields to the pressure of the 
energy-storing element 19 and causes the shut-off element 14 
to move in the X-direction shown, so that the severing medium 
4 can again flow out through the widened annular gap 16, the 
adjoining annular space 17 and thus through the nozzle 
opening 13. This action repeats itself. 

A pulsation can be controlled or set on the basis of 
pressures which can be set in a varying manner and on the 
basis of selectable energy-storing elements 19 and different 
geometries of the annular gap 16. This pulsation serves 
essentially to sever bones and tissue parts. It has proved to 
be especially favorable to use the pulsation. Tissue 
structures which must not be damaged, such as the periosteum 
for example, are moved only within the elastic range by a 
pulsating jet. The pulsed jet then removes or severs the 
biological structure, in particular the bone. This ensures 
that periosteum or other soft tissue is attacked or damaged 
only slightly during the severing of bone. 

A tube element 22, which is preferably of elastic type, 
adjoins the shut-off element 14. It permits an axial movement 
of the shut-off element 14 in the Y-direction shown. At the 
same time, it serves to draw off severing medium 4 which is 
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located in the bone interior when the cutting-nozzle element 

51 is inserted into a bone interior space. 

Shown in a further exemplary embodiment of the present 
invention according to figure 3 is a cutting-nozzle element 

5 2 in which the nozzle opening 13 is provided axially at the 
end face in the cutting-nozzle body 12. A shut-off element 14 
is inserted as hollow shaft inside the cutting-nozzle body 12 
of hollow design and is rotatable about an axis 20 in the Z- 
direction shown. A discharge opening 21 is provided at the 
end face in the shut-off element 14 of hollow design, which 
fits precisely into the cutting-nozzle body 12, the discharge 
opening 21 coinciding with the nozzle opening 13 in a certain 
position. However, the provision of a multiplicity of 
discharge openings 21 at the end face is also intended to be 
within the scope of the present invention, so that, when the 
shut-off element 14 is rotated, the severing medium 4, which 
is introduced inside the shut-off element 14 under high 
pressure, discharges outward in a pulsating manner via the 
discharge opening 21 and when the latter coincides with the 
nozzle opening 13. The pulsation or the cyclical discharge of 
severing medium 4 from the nozzle opening 13 can be 
influenced by the number of corresponding discharge openings 
21 or by the rotational speed of the shut-off element 14 
about an axis 20. The rotation may be effected in any desired 
manner, mechanically, electromechanically or some other way. 
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Shown in the last exemplary embodiment of the present 
invention according to figure 4 is a cutting-nozzle element 
S 3 in which the cutting-nozzle body 12 is designed to be 
hollow and has a nozzle opening 13 at the end face in the 
region of an axis 20. 

The shut-off element 14 sits in an axially movable 
manner inside the cutting-nozzle body 12 and is of conical 
design and engages in a correspondingly formed cone of the 
cutting-nozzle body 12. The severing medium 4 flows between 
shut-off element 14 and the interior space of the cutting- 
nozzle body 12 when the annular gap 16 is open. The annular 
gap 16 is opened and closed by a translatory axial movement 
of the shut-off element 14 in double arrow direction Y shown. 
This movement may be produced, for example, mechanically, 
electromechanically or even by a piezoelectric element. Many 
different possibilities which are intended to fall within the 
scope of the invention are conceivable here. 
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Patent claims 

1. A method of severing or removing a biological structure, 
in particular bone, having a water- jet cutting system (R) 
from which a severing medium (4) under high pressure is 
discharged, characterized in that the severing medium (4) is 
discharged onto the biological structure in a pulsed manner. 

2. A method of severing or removing a biological structure, 
in particular bone, having a water- jet cutting system (R) 
from which a severing medium (4) under high pressure is 
discharged, characterized in that a periosteum is acted upon 
at least partly from inside by the severing medium (4) . 

3. The method as claimed in claim 2, characterized in that 
the periosteum is acted upon by a pulsating severing medium. 

4. The method as claimed in at least one of claims 1 to 3, 
characterized in that an organic and/or inorganic abrasive 
agent (5) is added to the severing medium (4) . 

5. The method as claimed in at least one of claims 1 to 4, 
characterized in that the pulsation of the severing medium 
(4) is produced directly before discharge in a cutting-nozzle 
element (S, S a to S 4 ) . 

6. The method as claimed in at least one of claims 1 to 5, 
characterized in that the pulsation is produced by a 
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pulsating, possibly alternating, pressure change of the 
severing medium (4) to be discharged. 

7. The method as claimed in at least one of claims 1 to 6, 
characterized in that the pulsation in the cutting-nozzle 
element (S, Si to S 4 ) is produced mechanically, 
pneumatically, electromagnetically according to the 
piezoelectric effect, or electromagnetically, any desired 
frequency of the pressure change being set. 

8. The method as claimed in at least one of claims 1 to 7, 
characterized in that the pulsation is produced by utilizing 
the effect of the increase in the flow velocity of the 
severing medium in a gap or annular gap (16) while at the 
same time reducing the pressure and reducing the size of the 
gap by means of a movable shut-off part (14) which is moved 
by the vacuum and an energy-storing element which opens the 
gap again at zero gap and at zero flow. 

9. A water- jet cutting system for severing or removing a 
biological structure, in particular bone, having a pressure- 
generating device (1) to which at least one cutting-nozzle 
element (S, Si to S 4 ) can be connected, characterized in that 
a supply reservoir (2) having at least one introduced 
severing medium (4) is assigned to the pressure-generating 
device (1) in an interchangeable manner. 

10. The water-jet cutting system as claimed in claim 9, 
characterized in that at least one cutting-nozzle element (S, 
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Si to S 4 ) can be connected to the supply reservoir (2), in 
particular to a pressure space (3) . 

11. The water- jet cutting system as claimed in claim 9 or 
10, characterized in that the pressure-generating device (1) 
has a linear drive (7), in particular an electromechanically 
operated linear actuator, which applies pressure to a plunger 
element (6) of the supply reservoir (2) . 

12. The water-jet cutting system as claimed in at least one 
of claims 9 to 11, characterized in that the supply reservoir 
(2), via at least one quick-acting lock (8), if necessary as 
a thread or as a bayonet lock, is connected to the pressure- 
generating device (1) in such a way that it can be released 
again. 

13. The water- jet cutting system as claimed in at least one 
of claims 9 to 12, characterized in that at least two 
pressure-generating devices (1) having interchangeable supply 
reservoirs (2) can be connected to one cutting-nozzle element 
(S, Si to S 3 ), either the one or the other pressure- 
generating device (1) delivering the severing medium (4) to 
the cutting-nozzle element (S, Si to S 3 ) * 

14. A cutting-nozzle element for severing or removing a 
biological structure, in particular bone, to which a severing 
medium (4) under pressure can be fed, characterized in that 
at least one nozzle opening (13) is provided at the end face 
or radially in a cutting-nozzle body (12) . 
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15. The cutting-nozzle element as claimed in claim 14, 
characterized in that at least one shut-off element (14) for 
the pulsed closure of the nozzle opening (13) is assigned to 
the cutting-nozzle body (12) . 

16. The cutting-nozzle element as claimed in claim 15, 
characterized in that the shut-off element (14) is arranged 
inside the nozzle body (12) . 

17. The cutting-nozzle element as claimed in claim 15 or 16, 
characterized in that the shut-off element (14) is arranged 
inside the nozzle body (12) in such a way that it can be 
moved in a translatory and/or rotational manner, in 
particular in a reciprocating manner. 

18. The cutting-nozzle element as claimed in claim 17, 
characterized in that the nozzle opening (13) can be closed 
at intervals in a pulsed manner by the translatory and/or 
rotational movement of the shut-off element (14) . 

19. The cutting-nozzle element as claimed in at least one of 
claims 15 to 18, characterized in that a gap or conical 
annular gap (16), through which the severing medium (4) 
flows, is formed in between cutting-nozzle body (12) and 
shut-off element (14) . 

20. The cutting-nozzle element as claimed in at least one of 
claims 15 to 19, characterized in that, to draw off severing 
medium and biological substances, the shut-off element (14) 
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is designed like a hollow shaft and projects at the end face 
from the cutting-nozzle body (12) . 

21. The cutting-nozzle element as claimed in at least one of 
claims 15 to 20, characterized in that the shut-off element 
(14) is provided with a shaft shoulder (18) which closes the 
nozzle opening (13) and to which pressure is applied axially 
by means of an energy-storing element (19) . 

22. The cutting-nozzle element as claimed in at least one of 
claims 15 to 21, characterized in that an elastic tube 
element (22) adjoins the shut-off element (14) for drawing 
off and compensates for a translatory and/or rotational 
movement of the shut-off element (14) . 

23. The cutting-nozzle element as claimed in at least one of 
claims 15 to 22, characterized in that a rotatable shut-off 
element (14) is inserted into the cutting-nozzle body (12) . 

24. The cutting-nozzle element as claimed in claim 23, 
characterized in that a severing medium (4) is fed to the 
shut-off element (14), which has at least one radial or axial 
discharge opening (13), which can be moved by rotation and/or 
translation to a coinciding nozzle opening (13) of the 
cutting-nozzle body (12) . 

25. The use of components of the common-rail injection 
technology, in particular for pressure generation, valve 
technology and electronic control for a water- jet cutting 
system and/or a cutting-nozzle element. 
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Practitioner's Docket No. PATENT 



COMBINED DECLARATION AND POWER OF ATTORNEY 

(ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL, DIVISIONAL, 

CONTINUATION, OR C-i-P) 

As a below named inventor, I hereby declare that: 

TYPE OF DECLARATION 

This declaration is of the following type: 

(check one applicable item below) 

□ original. 

□ design. 

NOTE: With the exception of a supplemental oath or declaration submitted in a reissue, a supplemental oath 
or declaration is not treated as an amendment under 37 CFR 1.312 (Amendments after allowance). 
M.P.E.P. § 714.18, 7th Edition. 

□ supplemental. 

NOTE: If the declaration is for an International Application being filed as a divisional, continuation or 
continuation-in-part application, do not check next item; check appropriate one of last three items. 

X3 national stage of PCT. 

NOTE: If one of the following 3 items apply, then complete and also attach ADDED PAGES FOR DIVISIONAL, 
CONTINUATION OR C-l-P. 

NOTE: See 37 C.F.R. § 1.63(d) (continued prosecution application) for use of a prior nonprovisional application 
declaration in the continuation or divisional application being filed on behalf of the same or fewer of 
the inventors named in the prior application. 

□ divisional. 

□ continuation. 

NOTE: Where an application discloses and claims subject matter not disclosed in the prior application, or a 
continuation or divisional application names an inventor not named in the prior application, a 
continuation-in-part application must be filed under 37 C.F.R. § 1.53(b) (application filing requirements 
— nonprovisional application). 

□ continuation-in-part (C-I-P). 

INVENTORSHIP IDENTIFICATION 

WARNING; If the inventors are each not the inventors of all the claims, an explanation of the facts, including 
the ownership of all the claims at the time the last claimed invention was made, should be submitted. 

My residence, post office address and citizenship are as stated below, next to my name. 
I believe that I am the original, first and sole inventor (if only one name is listed below) or 
an original, first and joint inventor (if plural names are listed below) of the subject matter 
that is claimed, and for which a patent is sought on the invention entitled: 

TITLE OF INVENTION 



METHOD FOR SEVERING OR REMOVING A BIOLOGICAL STRUCTURE, ESPECIALLY BONES 
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SPECIFICATION IDENTIFICATION 

the specification of which: 

(complete (a), (b), or (c)) 

(a) □ is attached hereto. 

NOTE: "7?>e following combinations of information supplied in an oath or declaration filed on the application 
filing date with a specification are acceptable as minimums for identifying a specification and compliance 
with any one of the items below will be accepted as complying with the identification requirement of 
37 CFR 1.63: 

"(1) name of inventors), and reference to an attached specification which is both attached to 
the oath or declaration at the time of execution and submitted with the oath or declaration on filing; 
"(2) name of tnventor(s), and attorney docket number which was on the specification as filed; 

or 

"(3) name of inventors), and title which was on the specification as filed." 
Notice of July 13, 1995 (1177 O.G. 60). 

(b) □ was filed on as □ Serial No. 0 / 

orD 

and was amended on (if applicable). 

NOTE: Amendments filed after the original papers are deposited with the PTO that contain new matter are 
not accorded a filing date by being referred to in the declaration. Accordingly, the amendments involved 
are those filed with the application papers or, in the case of a supplemental declaration, are those 
amendments claiming matter not encompassed in the original statement of invention or claims. See 
37 C.F.R. § 1.67. 

NOTE: The following combinations of information supplied in an oath or declaration filed after the filing date 
am acceptable as minimums for identifying a specification and compliance with any one of the Herns 
below will be accepted as complying with the identification requirement of 37 CFR 1.63: 

"(A) application number (consisting of the series code and the serial number, e.g., 08/123,456); 

"(B) serial number and filing date; 

"(C) attorney docket number which was on the specification as filed; 

"(D) title which was on the specification as filed and reference to an attached specification which 
is both attached to the oath or declaration at the time of execution and submitted with the oath 
or declaration; or 

"(E) title which was on the specification as filed and accompanied by a cover letter accurately 
identifying the application for which it was intended by either the application number (consisting 
of the series code and the serial number, e.g., 08/123,456), or serial number and filing date. Absent 
any statements) to the contrary, it will be presumed that the application filed in the PTO is the 
application which the inventors) executed by signing the oath or declaration." 



M.P.EP. § 601.01(a), 7th Ed. 




amended under PCT Article 19 on . (if any). 



(Declaration and Power of Attorney [1-11— page 2 of 7) 



(Ret.82— 12/99 Pub.60S) 



FORM 1-1 



1-6 



(Rd.82— 12/99 Pub.605) 



FORM M 



1-7 



SUPPLEMENTAL DECLARATION (37 C.F.R. § 1.67(b)) 

(complete the following where a supplemental declaration is being submitted) 

□ I hereby declare that the subject matter of the 

□ attached amendment 

□ amendment filed on 

was part of my/our invention and was invented before the filing date of the original 
application, above-identified, for such invention. 

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information, which is material to patentability as 
defined in 37, Code of Federal Regulations, § 1 .56, 

(also check the following items, if desired) 

EX and which is material to the examination of this application, namely, information 
where there is a substantial likelihood that a reasonable Examiner would consider 
it important in deciding whether to allow the application to issue as a patent, 
and 

□ in compliance with this duty, there is attached an information disclosure 
statement, in accordance with 37 C.F.R. § 1 .98. 

PRIORITY CLAIM (35 U.S.C. §§ 119(aHd)) 

NOTE: The claim to priority need be in no special form and may be made by the attorney or agent if the foreign 
application is referred to in the oath or declaration as required by § 1.63. The claim for priority and 
the certified copy of the foreign application specified in 35 U.S.C. 1 19(b) must be filed in the case of 
an interference (§ 1.630), when necessary to overcome the date of a reference relied upon by the 
examiner, when specifically required by the examiner, and in all other situations, before the patent is 
granted. If the claim for priority or the certified copy of the foreign application is filed after the date 
the issue fee is paid, it must be accompanied by a petition requesting entry and by the fee set forth 
in§ 1.1 7(i). if the certified copy is not in the English language, a translation need not be filed except 
in the case of interference; or when necessary to overcome the date of a reference relied upon by the 
examiner, or when specifically required by the examiner, in which event an English language translation 
must be filed together with a statement that the translation of the certified copy & accurate. " 37 C.F.R. 
§ 1.55(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, §§ 119(aHd) 
of any foreign application® for patent or inventor's certificate or of any PCT international 
applications) designating at least one country other than the United States of America listed 
below and have also identified below any foreign application® for patent or inventor's 
certificate or any PCT international application® designating at least one country other than 
the United States of America filed by me on the same subject matter having a filing date 
before that of the application(s) of which priority is claimed. 

(complete (d) or (e)) 

(d) □ no such applications have been filed. 

(e) 0 such applications have been filed as follows. 

NOTE: Where item (c) is entered above and the International Application which designated the US. itself claimed 
priority check item (e), enter the details below and make the priority claim. 
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PRIOR FOREIGN/PCT APPLICATION(S) FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C* § 119(aH<*) 



COUNTRY (OR 
INDICATE IF 
PCT) 


APPLICATION NUMBER 


DATE OF FILING 
(clay, month, year) 


PRIORITY CLAIMED 
UNDER 37 USC 119 


Germany 


199 04 640.9 


5 Feb 1999 


J&YES NO □ 








□ YES NO □ 








□ YES NO □ 








□ YES NO □ 








□ YES NOD 



CLAIM FOR BENEFIT OF PRIOR U.S. PROVISIONAL APPLICATION(S) 

(34 U.S.C. § 119(e)) 

I hereby claim the benefit under Title 35, United States Code, § 119(e) of any United 
States provisional applications) listed below: 



PROVISIONAL APPLICATION NUMBER FILING OATE 

/ 

/_ 

/_ 

CLAIM FOR BENEFIT OF EARLIER US/PCT APPLICATION(S) 
UNDER 35 U.S.C. § 120 

□ The claim for the benefit of any such applications are set forth in the 
attached ADDED PAGES TO COMBINED DECLARATION AND POWER OF 
ATTORNEY FOR DIVISIONAL, CONTINUATION OR CONTINUATION-IN 
PART (C-l-P) APPLICATION. 
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ALL FOREIGN APPLICATION^), IF AHY, FILED MORE THAN 12 UONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U-S, APPLICATION 



NOTE: tfthe application fited tncee than 12 months from the Giing date of ibis application Is a PGT fling fanning 
the basis fat this application entering the United States as ffj the national stage, or £3 a continuation, 
divisional, of continuatiofr-in-paft then also complete ADDED PAGES TO COMBINED DECLARATION 
AND POWER OF ATTORNEY FOR DIVISIONAL CONTINUATION OR OFP APPLICATION for benefit 
of the prior US. or PCT appfcationfe) under $5 U&C f T2CL 



POWER OF ATTORNEY 



I hereby appoint the following practitioner® to prosecute this application and transact 
all business in the Patent and Trademark Office connected therewith. 

(list name and registration number) 

Robert H- Bachman (19^374), Gregory P. LaPointe (28^5), 
Barry L. Kelrnachter |Mja) ? and George A. CoLcrjTT^^Qa)., 
all of Bachman & LaPointe. P.C., 9D0 Chapel Street, Suite 
1201, New Haven, CT 06510^2802 

(chock the following /tern, if applicable) 



ED I hereby appoint the practitioner® associated with the Customer Number pro- 
vided below to prosecute this application and to transact all business In the 
Patent and Trademark Office connected therewith, 

□ Attached, as part of this declaration and power of attorney, is the authorization 
of the above-named practitioners) to accept and follow instructions from my 
representative^). 



SEND CORRESPONDENCE TO 



DIRECT TELEPHONE CALLS TO; 
(Name end telephone number) 



Bachman & LaPointe. P .C. 

900 Chap el Street, Suite 1201 

^e>UJ[aven t CJ --06 510-2802 



Gregory P. LaPointe 
(203) 777-6628, ext. Ill 



□ Customer Number 
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DECLARATION 



I hereby declare that all statements made herein of my own knowledge are tore and that 
all statements made on Information and belief are believed to be true; and further that these 
statements were made with the knowledge that wfllfui false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent Issued thereon. 

SIGNATURE(S) 

NOTE; Carefully indicate the family (or last) mme, as it should appear on the fding receipt and aJi ether 
documents 

NOTE; Escfr inventor must be identified toy full name, including iha family rwme, and at lasst one given n^me 
Wtfootff abbreviation together with any other given name or initial and by hhfher residence, post office 
address and country of effizsnship* 37 CFR § 1.63(a)(3), 

NOTE; Invemtom may GJtdcute separate decJaratlonsfoaths provided each declaration/oath sets forth the 
inventors, Section 1.63(a)(3) requires thai a dedarstionfoath, inter affa, identify each inmntor and 
prohibits ifte execut/on of separate decisrsHonstoatiiS. which <jfic/i sets fonh ontylte nsme of iho 
executing inventor. 62 fed. Reg. 53.737, S3 t U2, October 10 t 1997, 

Full name of sole or first Inventor 

Michael ,.. Butsch, 

^~^Wn^tfSk6) x . (MIDDLE INITIAL OR NAME) ^~FAMtLf]oR LAST NAME) 

Inventor's -*ngnatiin> X yUtU46i ELiO^X^. 

Date September 25, 2001 Countiy ^ citizenship German ^ - ^ 
Residence 32b, Waldweg, D-86718 fiajsendorf , Germany Jf 
Post Office Address Same 



Full name of second Jotnt Inventor, ff any 

Rainer , \ j f Baumgart 

(GfV&i NJiflfE} ^MIDDLE INfTEAL Oft K&f© \ FAMILY 1 (CiRUST NAMeT 

Inventor's signature — cS CZLX^uQ (^vL{jb ] 

Date September 25, 2001 CountJy of M$. n *hi P \JSe>manv \ 
Residence 26. Schle ggstrasse, D-81479 Munchpn. flermany(^ J& X 
Post Office Address _same ' 



Full name of third joint inventor, if any 

(QWSN NAME} (MiDDLE IHfTlAL OH NAME) FAMILY (OR LAST NAME} 

Inventor's signature . M _ 

Date . __ Country of Citizenship 

Residence _. _ 

Post Office Address 
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(check proper boxfes) for any of the following added pagefs) 
that form a part of this declaration) 

□ Signature for fourth and subsequent joint inventors. Number of pages added 



□ Signature by administratorftrix), executor(trix} or legal representative for de- 
ceased or Incapacitatad inventor. Number Of pages added 



□ Signature for inventor who refuses to sign or cannot be reached by person 
authorized under 37 CFR 1.47. Number of pages added 



□ Added pag& for signature by one joint Inventor on behalf of deceased Inventors) 
where legal representative cannot be appointed in time. (37 CFR 1.47) 



□ Added pages to combined declaration and power of attorney for divisional, 
continuation, or continuation-in-part (Ol-P) application. 

D Number of pages added 



□ Author teafion of practitioners) to accept and follow instructions from represents 
tlve. 



(if no further pages form a part of this Declaration, 
then end this Declaration with this page and check the following item) 

XX This declaration ends with this page. 
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